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O0JacTh NpUMeHeHHus

®onn omneHouHbix cpeactB (POC) — sBusercs 00s3aTeTbHBIM TPUIIOKEHHEM K pabodeid
nporpaMMe JUCIHHUIUTUHBI «AHATUTHUYECKash TeOMETpUsS» M O00eCHeunmBaeT MPOBEPKY OCBOCHUS
IUTAHUPYEMBIX PE3yJIbTaTOB 00yueHUs (KOMIETeHLIUN U UX UHIUKATOPOB) MOCPEICTBOM MEPONPUITUN
TEKYIIEH U IPOMEKYTOUYHOHN aTTECTALIUU 110 JUCLUIIIIMHE.

Heau n 3a1a4u GoHIA OLIEHOUYHBIX CPEICTB

Henpto @DoHAa OIEHOYHBIX CPEACTB SIBISETCS YCTAHOBJIEHHWE COOTBETCTBHUS YPOBHS
MOJATOTOBKUA 00ydaromuxcsi TpeOoBaHUSAM (efepalbHOr0 TrOCyAapCTBEHHOTO 00pa30BaTeIbHOIO
CTaHJapTa.

JUis  pocTuKeHHsl TMOCTaBlieHHOW 1enu @OOHIOM OLIGHOYHBIX CPEJICTB MO JAUCLHUILIIMHE
«AHaNUTHYECKasi TEOMETPHUA» PEILIAIOTCS CIEIYIOLIUE 3a/1a4u:

— KOHTPOJIb M YIpaBJICHHE IMPOLIECCOM MPHOOpeTeHus OO0y4arolMMHCS 3HAHWM, YMEHUN U
HAaBBIKOB, MIPEAYCMOTPEHHBIX B paMKaX JaHHOUN JUCIUILIUHBI,

— KOHTPOJIb U OLIEHKA CTETNIeHH OCBOEHUSI KOMIIETEHUUH, MPEAyCMOTPEHHBIX B paMKaxX JaHHOU
JUCLUTIITNHBI,

— obecrie4yeHre COOTBETCTBHS Pe3yabTaTOB OOyueHHUs 3afadam Oyayiied npodeccruoHalbHOM
JEATETLHOCTH 4Yepe3 COBEPIICHCTBOBAHHME TPAJAUIIMOHHBIX M BHEIPEHUE MHHOBAIMOHHBIX METOJIOB
oOydeHus B 00pa3oBaTeNbHBII MpoliecC B paMKaxX JaHHOW JUCIUILTUHBIL.



1. Ilepedyens MUIaHUpPYeMBIX Ppe3yJbTATOB OOy4YeHHs] IO JAUCHHUILINHE,

IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEeHUsI 00pa30BaTeIbHON MPOrpPaMMbI

1.1. B pesynomame oceoenusn OII ooyuarowuiica 001xcen 061a0emsb cjledyiouumu pe3yibmamamu

00yueHus no oucyuniune:

Kon HaumenoBanue Koa u HaumeHOBaHMe HHAMKATOPA
KOMIIeTEeHITHH KOMIIETeHIIHHU AOCTHKEHHS] KOMIIEeTeHIITHH
OIIK-1 CnocobeH 3-OI1K-1 3HaTh OCHOBHBIC 3aKOHBI
HCITOJIh30BaTh €CTECTBEHHOHAYYHBIX JTUCIUIUIMH B
0a30BbIC 3HAHUS po(eCcCHOHATTLHOM e TEIILHOCTH, METO/IbI
€CTECTBCHHOHAYYHBIX | MATEMATHYECKOTO aHAJIN3a U MOJCIMPOBAHUS,
JUCLUILINH B TEOPETUIECKOTO U IKCIIEPUMEHTATIHLHOTO
npodeCCHOHAIBHON HCCIICIOBAHUS
ACATCIIEHOCTH, V-OIIK-1 YMeTb UCII0Ih30BaTh OCHOBHEIC
IPUMEHATE METOIBI 3aKOHBI €CTECTBEHHOHAYYHBIX IUCLUIUIMH B
MaTCMaTHHCCKOTO po(heCCHOHATIBHOM JIEATCIIbHOCTH, IPUMEHSTh
aHaIn3a u METO/Ibl MATEMAaTHYECKOT0 aHAJIN3a 1
MoOZCJIMpoBaHus, MOJICTTUPOBAHUSI, TEOPETUUECKOTO U
TCOPETUIECKOro 1 AKCIEPUMEHTAIBHOTO UCCIIEIOBAHUS
IKCTICPUMCHTAIIEHOTO | g_y7K .| Brnaners HaBbIKaMU UCITOJIb30BAHUS
HCCIICAOoBARNIA OCHOBHBIX 3aKOHOB €CT€CTBEHHOHAYYHBIX
JUCITUTUIAH B IPO(ECCUOHATILHOM JISATEIIBHOCTH,
MIPUMEHEHHUS METOJI0OB MAaTEMaTHYECKOTO aHAIM3a
¥ MOJICITMPOBAHUS, TEOPETUICCKOTO U
AKCIIEPUMEHTAJILHOTO UCCIICTOBAHMS
ITK-1 Cnoco6eH cosmaBars | 3-1IK-1 3Hathe HeHTpOHHO-(DHU3MYECKHE TTPOIECCHI
TEOPETUYECKHE H B pEaKTopax, MPOLECChl TUIAPOAWHAMHKH U
MaTeMaTUYeCKHe TEIJIOMAacCcoNepeHoca B AaKTUBHBIX 30HAX WU
MOJIETH, BO3JICHICTBHE HOHU3UPYIOMIETO W3IYYCHHUS Ha
OTHUCHIBAIOIIINE MaTepuaibl, YyeloBeKa U OOBEKTHl OKpYKarolei
HEHUTPOHHO- CpeIbl, CHCTEMBI Y4YeTa, KOHTPOJS SACPHBIX
buznueckue MaTepUalioB
IIPOLIECCHI B V-IIK-1 VYmMerp co3maBaTh TEOPETHYECKUE U
peakTopax, MponecChl | MareMaTUYECKHE MOJIETH B MPOeCcCHOHATHHOU
TUAPOJAUHAMUKHU U o0J1acTu
TCMIOMACCONCPEHOCA | B_TTK-] Bamers HABBIKAMH paboTsI ¢
B dKTHBHBIX 30HAX COBPEMEHHBIMH PACUYCTHBIMH IMPOTPAMMHBIMHU
WJIN BO3JICHCTBHE cpencTBaMH
MOHHU3UPYIOIIETO
U3ITydeHUS Ha
MaTepuabl, 4eJIOBeKa
1 00OBCKTHI
OKpYKaroIIel Cpeibl,
CUCTEMBI yJeTa,
KOHTPOJIS SIIEPHBIX
MaTepHaJIOB
VKE-1 Cnocoben 3-VKE-1 3HaTh: OCHOBHBIEC 3aKOHBI
UCIIONIb30BATh 3HAHUSI | €CTeCTBEHHOHAYYHBIX TUCITUIUINH, METOIBI
€CTECTBCHHOHAYUYHBIX | MAaTEMaTHICCKOTO aHAIN3a U MOJICIIUPOBAHHSI,
JCITUTLIINH, TEOPETUYECKOTO U IKCIIEPUMEHTATIHLHOTO
MPUMEHSTh METOJIbI HCCJICIOBAHMS
MaTCMaTHHCCKOro V-VKE-1 ymeTb: HCIIOIb30BATh MATEMATHUECKUE

COOTHECCHHBIX C




aHaJlu3a U MCTOJbI B TCXHUYCCKUX IMMPUITOKCHUAX,

MOJEITUPOBAHHS, PacCUUTHIBATh OCHOBHBIE UHCIIOBBIE
TEOPETHYECKOTO XapaKTEePUCTUKH CIIy4aiHBIX BEIUYHH, PEIIaTh
SKCIIEPHMEHTAIBHOTO | OCHOBHBIC 331aul MATeMaTHYECKOH CTaTUCTHKY;
HCCIICIOBAHUS B pelaTh THIIOBBIC PacyeTHbIE 3a1a41
HOCTABJICHHBIX B-VYKE-1 Bnazers: MeTOAaMHU MaTEMaTUYECKOIO
3a/1a4ax

aHajau3a U MOZCIIMPOBAHUSA; METOJAMU PEILECHUS
3a[a4 aHaJIM3a M pacyeTa XapaKTEPUCTUK
(U3NYECKUX CUCTEM, OCHOBHBIMM ITPUEMaMHU
00pabOTKH HKCIIEPUMEHTAIBHBIX JTaHHBIX,
METOAAMHU pabOThI C MPUKIATHBIMU
IIPOrpaMMHBIMU IPOAYKTaMU

1.2. Dmanwt popmuposanus komnemenyuii 6 npoyecce oceoenus OI1

KoMIOHEeHThl KOMIETEeHIMH, Kak NpaBuwio, (GOpPMUPYIOTCS IpPU HU3YYEHUMH HECKOJIbKUX
JUCLHUILIMH, a TAaKK€ B HEMAJIOM CTENEHU B Ipolecce NpoxoxacHus npaktuk, HUP u Bo Bpems
CaMOCTOSTeNIbHONW paboThl oOyuatomierocs. Bommonnenue n 3amuta BKP sBnstorcs Bunom yueOHON
JeSITEJIbHOCTH, KOTOPBIH 3aBepiIaeT rnpouecc GoOpMUPOBAHUSI KOMIIETEHIUH.

Oransl GOPMHUPOBAHUS KOMIIETCHIIMU B IIPOLIECCE OCBOECHUS TUCIIUITIIMHBIL
- Ha4YaJdbHbIi 3Tam — Ha 3TOM dTane (QOPMHUPYIOTCS 3HAHHEBBIE M HHCTPYMEHTAIBHBIC OCHOBEI
KOMIIETEHIIMM, OCBAHWBAIOTCS OCHOBHBIC KaTeropuu, (Gopmupyrorcsi O6a3oBble ymeHHs. CTyaeHT
BOCIIPOM3BOANT TEPMHUHBI, ()AKThI, METOBI, IIOHATHS, IPUHIIUIIBI U IPABUIIA; PEIIAeT Y4eOHbIE 3aauu
o o6pasiy;
- OCHOBHOM »Tanm — 3HaHWS, YMEHHUS, HaBbIKM, obOecreuuBarouiyie (HOpMHUPOBAHHE KOMIIETEHLUHU,
3HAYUTENIBHO BO3PACTAIOT, HO €LI€ HE JOCTUralOT WTOrOBBIX 3HaueHMW. Ha sTOoM srame cryaeHt
OCBaMBaeT aHAJIUTHYECKHUE JAEHCTBHUS C NPEIMETHBIMU 3HAHUAMU [0 JUCUUIUIMHE, CIOCOOEH
CaMOCTOSITENIHO pelllaTh y4yeOHbIE 3a/laul, BHOCS KOPPEKTUBBI B aJIFOPUTM AECUCTBUI, OCYIIECTBIASL
KOPPEKIIHIO B X0J1€ padOThI, IEPEHOCUT 3HAHUS U YMEHUS Ha HOBBIE YCIIOBUS;
- 3aBepLIAIOLIMH 3Tall — Ha 3TOM DTalle CTYACHT JOCTUraeT UTOTOBBIX IOKA3aTelled 10 3asBICHHOU
KOMIIETEHIIMH, TO €CTh OCBaWBAET BECh HEOOXOAUMBII 00BEM 3HAHUI, OBJIAIEBAET BCEMH YMEHUSIMU U
HaBbIKaMU B c(epe 3asBieHHONW kommneTeHIuH. OH crnocoOeH HCMONIb30BaTh ATHU 3HAHUSA, YMEHHS,
HAaBBIKM [IPU PEIICHHUH 3a/a4 ITOBBIIIEHHOW CJI0KHOCTU U B HECTAHJIAPTHBIX YCIOBUSAX.

Oransl  GOPMHUPOBAHUS KOMIIETEHIMH B XOJE€ OCBOEHUS JUCIMITIIMHBI
TemaTrueckoM rrane (cm. PTLT).

OTpaXarwTCAd B

1.3. Ca3b Mexkay (popMuUpyeMbIMH KOMIETEHIUSAMH U GopMaMi KOHTPOJISA MX OCBOEHUS

Ne ni/m KonTposupyemsie pa3aesanl Kon xonTposmpyemoii HaumeHoBaHue
(TeMbI) TUCHUNTUHBI KOMIIeTeHI[uM / OLICHOYHOI'0 CPeACTBA
Nuaukarop 10CTHKEHUS TeKyle u
KOMIETEeHIINH NMPOMEKYTOUHOI
arTrecTanuu
Texymas arrectanus, 1 cemecTp
1. BexTopsl, 0aznc, KoopauHATHI 3-YKE-1; V-VKE-1; B-VKE-1 |[KP Ne 1, /I3
3-OlIIK-1; Y-OIIK-1; B-OIIK-1 | «Ananutrnueckas
3-IIK-1; V-IIK-1; B-TIK-1 TEOMETPHSI».
2. [IpsiMbIe ¥ MIIOCKOCTH 3-YKE-1; V-VKE-1; B-VKE-1 |[KP Ne 2, U/13
3-OlIK-1; Y-OIIK-1; B-OIIK-1 | (Ananutrnueckas
3-IIK-1; V-IIK-1; B-TIK-1 TCOMETPHSI.
3. Kpussie 2 mopsinka 3-YKE-1; Y-YKE-1; B-YKE-1 |[KP Ne 2
3-OIIK-1; Y-OIIK-1; B-OIIK-1
3-11K-1; V-IIK-1; B-TIK-1
IIpomexyTouHasi arTecTanus, 1 cemectTp
|3auer/sk3amen | 3-YKE-1; Y-VKE-1; B-VKE-1 |JKk3aMenanuonnslii Guier




3-OlIK-1; Y-OIIK-1; B-OIIK-1
3-1IK-1; V-IIK-1; B-TIK-1




2. Onucanmne nmoka3aresieil ¥ KpUTepUueB OLEHUBAHUS KOMIIETEHIIUI HA PAa3JIMYHBIX 3Tanax ux popMUpoBaHMs, ONIMCAHNE IIKAJ OIleHUBAHUS
KoneunsiMu pe3yjibTaTaMu OCBOCHUA IMPOrpaMMbl AUCHHUIUIMHBL ABJISAIOTCA CCI)OpMI/IpOBaHHBIe KOTHUTUBHBIC ACCKPUITOPBI «3HATBH», «KYMCTb)»,

«BIAJIETh», PACIIMCAHHBIE TIO OTACIbHBIM KOMIETCHLIUAM, KOTOpbIe MpuBeaeHbl B 1.1.1. @opmMupoBanue 3TUX IECKPUITOPOB MPOUCXOAUT B IpoOIecce

M3yUYeHUs! TUCIMILIMHEI 10 STalaM B paMKax pa3IMyHOro BU/Ia y4eOHBIX 3aHATHIA U CAMOCTOSITEIILHON paboTHI.
Brigensitores Tpu ypoBHS ¢(hOPMUPOBAHHOCTH KOMITIETEHIIMN Ha Ka)KJIOM 3Tale: NOPOroBbIN, MPOABUHYTHIA U BHICOKU.

YpoBHu CopaepxaresibHOe OcHoOBHbBIE IPU3HAKHU BblJeJICHUS] YPOBHA BPC, ECTS/MaTudanabHas
onucaHue YPOBHA % LIKAJ1a I OLEeHKH
OCBOEHHs | IK3aMeHa/3auyeTa
Boicokmii TBopueckas AeITENbHOCTh | Bruoyaem nHudxcecmosawuil ypogeHts.
Bce 6uovi komnemenyutl CryneHT 1eMOHCTpUpYeT cBOOOIHOE 00NagaHue
cpopmuposanvl Ha 8bICOKOM KOMIIETEHIUSIMU, CIIOCOOEH IPUMEHUTh UX B A/
YPOBHE 6 COOMEEMCMBUU C HECTAHAAPTHBIX CUTYAIUSX: TTOKA3bIBACT 90-100 Ormao/
yenamu u 3a0a4amu YMEHHUE CaMOCTOSITEIbHO IPUHUMATh PELICHUE, 3auTero
OUCYUNTUHDBL pemarp mpobiemMy/3aady TEOPETUIECKOTO M
HPUKIIAJHOTO XapaKkTepa Ha OCHOBE U3YYEHHBIX
METOJIOB, PUEMOB, TEXHOJIOTUI
IIponBuHyTHIN [IpumeneHne 3HaHMW U | Bruouaem Hudcecmosuwjull ypogeHb.
Bce 6uowi komnemenyuti yMeHu#i B Oonee mupokux | CTYZEHT MOXET J0Ka3aTh BIIAJICHHUE B/
cpopmuposanvl na KOHTEKCTaX  Y4eOHOH ¥ | KOMIETEHIUSIMH: JEMOHCTPUPYET CIIOCOOHOCTD 85-89 OueHb X0poIo/
NPOOBUHYMOM YPOBHE & npodeccuoHanbHOM coOMpaTh, CUCTEMaTH3UPOBATh, aHATTM3UPOBATH 3a4TeHo
coomeemcmeuu ¢ yeasimMu u | JIeSTeIbHOCTH, HEXEJIW IO | U IPaMOTHO MCHOJIb30BaTh MH(OPMAIUIO U3
3a0a4amu OUCYUNTIUHbBL oOpasiry, OoibIIeil 0Jel | caMOCTOSTENHHO HAMICHHBIX TEOPETHUECKUX
CaMOCTOSITENIbHOCTH U | HCTOYHHMKOB U WJUTIOCTPUPOBATH UMHU C/
WHUIHATHBBI TEOPETUYECKHE TTOJIOKEHHS NI 000CHOBBIBATH 70-84 Xopormo/
NPaKTUKY IPUMEHEHHS. 3a4TeHO
IToporoBwlii PenponykruBHast CryneHt JIEMOHCTPHPYET BIIQJICHHC 65-69 D/Y noBnerBopuTenbHO/
Bce 6uowi komnemenyuti JeSITeTHHOCTD KOMIIETEHIIMSIMA B CTaHIAPTHBIX CHTYalUsX: 3a4teHo
cghopmuposansvl Ha NOPo208oOM u3JaraeT B Ipejaeax 3aaad Kypca TeOpeTUYeCKH
yposHe U TIPAKTHYECKU KOHTPOIUPYEMBIN MaTepHal. 60-64 E/Mlocpencraenno
/3auTeHo
Hwuxe noporosoro OTcyTcTBHE MPU3HAKOB IIOPOTOBOTO YPOBHS: KOMIETEHIIUH HE CPOPMUPOBAHBI. 0-59 HeynosnerBopurenbHo/
CTyneHT HE B COCTOSIHUU TPOJIEMOHCTPUPOBATH 00JIalaHie KOMIIETSHIMSIMU B Heszaureno

CTAHJAPTHBIX CUTYyalludX.




OneHnBaHUE Pe3yNbTaTOB OOYUEHHUsSI CTYAEHTOB MO AWCIHILTUHE OCYIIECTBISICTCS MO PETJIAMEHTY
TEKYILEro KOHTPOJISI ¥ POMEKYTOYHOU aTTECTALlH.

Kpurepuu oneHnBaHusi KOMIETEHIUNA HAa KaXK10M 3Tare U3y4yeHus TUCLMIUIMHBI IS KaXXI0ro BUIa
OLIEHOYHOTO cpeacTBa U npuBoAsTcs B 1. 4 ®OC. Mtoroselii ypoBeHb chOpMUPOBAHHOCTH KOMIETEHIIUMU
MPU M3YYEHUU JUCLUUIUIMHBI ompenensercs mno tadnune. [Ipu sToM cieayeT MOHMMATh, YTO T'paHMIIA
MEXIY YPOBHSAMHU JJisi KOHKPETHBIX pe3yJlbTaTOB OCBOCHMSI 00pa3oBaTEeNIbHON MPOrpaMMblI MOXKET
CMENIaThCsl.

YpoBeHb chopMUPOBAHHOCTH Texkyuuii KOHTPOJIb IIpomeskyTouHas1 aTTeCTALMS
KOMIIETeHIH U
BbICOKH BbICOKMH
BBICOKUI NnPOOBUHYMbLU 8bICOKUU
BbICOKULL NPOOBUHYMbLLL
nopo2osylii 6bICOKUU
BbICOKULL NnOPO20BbILL
MIPOJIBUHYTHII NMPOJABUHYTHIN NPOABHHYTHII
NnpOOBUHYMbLUL NnOpO208bIl
Nnopo2oawlil NPOOBUHYMbLI
IIOPOTrOBBIN NOPOrOBbIN IOPOrOBbIN
HHSKE TTOPOTOBOTO TMOPOroOBbIN HHKe TOPOroBOro
HHKe IOPOrOBOr0 -

3. Meroauyeckne MaTepHaJibl, ONpeAesiomMe MPOUeAyPbl OLEHUBAHUSI 3HAHMIN, YMeHMId,
HABBIKOB M (MJIM) ONBITA 1eATeIbHOCTH, XapPaAKTEePU3YIOIIMX 3TaNbl (JOPMUPOBAHUA KOMIIETEHIUH

— HWrorosas arrecranus MO JUCUUIUIMHE SBJIAECTCS MHTErPaJbHBIM I10KA3aTelIeM KadyecTBa
TEOPETUYECKUX U MPAKTUYECKUX 3HAHUM M HaBBIKOB OOYyYarOIIMXCA M0 AUCLUILIMHE U
CKJIa/IBIBAETCS U3 OLIEHOK, MOJIYYEHHBIX B X0/1€ TEKYILEH U IPOMEKYTOYHON aTTECTALIUN.

— Tekymas arrecranusi B CeMeCTpe IPOBOAUTCS C IEJbl0 OOECleYeHUuss CBOEBPEMEHHOU
oOpaTHOHN CBs3M, IS KOPPEKIMH OOYYEHMs, AKTUBH3AIMU CAMOCTOSTEIBHON pPabOThI
00y4aroIuxcs.

— IlpomexyTouyHas aTrecTalMs MpeJHa3HauyeHa s OOBEKTUBHOIO MOJATBEPXKACHUS U
OLICHMBAHUS JIOCTUTHYTBIX pE3Yy/lbTaTOB OOY4YEHMs] TIOCJE€ 3aBEpUICHHUS] HU3yUEHUs
JUCLUIUINHBL.

— Texymas arrecranus OCyIIECTBISAETCS 1B pa3a B CEMECTP:

o koHTponbHast Touka Ne 1 (KT Ne 1) — BbIcTaBisieTcss B JIEKTPOHHYIO BEJOMOCTb HE
no3aHee 8 Henenu ydyeOHOro cemectpa. Bkitowaer B ce0si OLIEHKY MepONpHUSITHH
TEKYIIEro KOHTPOJIS ayJUTOPHOW M CaMOCTOSITENbHOM padoThl 00ydaromierocs Mo
paszzaenam/TemaM y4eOHON AUCHUILIUHBI ¢ 1 1o 8 Henento yueOHOro cemecTpa.

o koHTpoibHast Touka Ne 2 (KT Ne 2) — BbIcTaBisieTcss B JIEKTPOHHYIO BEJOMOCTb HE
no3aHee 16 Henmenu ydyeOHOro cemectpa. Briouaer B ceOsi OLEHKY MEpONPUSATHHA
TEKYIIEro KOHTPOJIS ayJUTOPHOW M CaMOCTOSITENbHOM padoThl 00ydaromierocs Mo
paszzaenam/TeMaM y4eOHON AUCHUILTUHBI ¢ 9 1o 16 Heneno yueOHOro ceMecTpa.

— PesynbraThl Tekymieil M NpPOMEKYTOUHOW aTTecTalMM MOABOJATCA IO IKaje OaibHO-
PEUTHHTOBOM CUCTEMBI.

JTan peiiTHHroBoii cucTemsbl / Henens Bbana
OuenovyHoe cpeacTso My Maxcumys™*
Tekymas arrecTanus 1-16 36 -60% ot 60
MaKCHMyMa
KonTpoJibHas Touka Ne 1 8 18 (60% ot 30) 30
PefiTnHrOBast KOHTpPOIBHAS paboTa 8 18 30
No 1




KontpoabHasi Touka Ne 2 15-16 18 (60% ot 30) 30

PefiTuHroBast KOHTpoJbHAs paboTa 18 30
15

No 2

WNuauBuayanbHOE JOMAIITHEE 16 3a4TCHO 3a4TCHO

3aJjaHKe

IIpoMe:kyTOUHASI aTTECTALMS - 24 — (60% 40) 40

DK3aMeH -

DK3aMEeHAMOHHBIA OMJIET - 24 40

HUTOI'O no pucuuminHe 60 100

* - MuHuUManbpHOE KOJIMYECTBO OayIoB 3a OLIEHOYHOE CPEJCTBO — 3TO KOJMYECTBO OaijioB, HaOpaHHOE
00y4aromuMcsl, IpU KOTOPOM OLIEHOYHOE CPEICTBO 3aCUMTHIBACTCA, B IPOTUBHOM Cilydae OOyJaromuiics
JOJDKEH JIMKBUIMPOBaTh TOSBUBLIYIOCS — AKaJeMHUYECKYIO 3aJ0/DKEHHOCTh [0 TeKylled WM
IIPOMEXYTOUHOM arTecTauuy. MHUHMMAaIbHOE KOJIMYECTBO OauloB 3a TEKYLIYIO aTTeCTalllo, B T.4.
OT/EJIbHOE OLICHOYHOE CPEJICTBO B €€ COCTaBe, U IPOMEKYTOUHYIO aTrTecTaluio coctaBiser 60% ot
COOTBETCTBYIOLINX MaKCHUMAaJIbHBIX OAJIOB.

4. TunoBble KOHTPOJbHBbIE 33IaHUSI MJIM MHbIe MaTepHajbl, HeOOXO0AUMbIe /I OLEHKHU 3HAHHIA,
YMeHM, HABBIKOB



dopmMa 3K3aMeHANMOHHOT0 OMJIeTa

MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUA POCCUMCKON ®EJEPAIIUU
®EJEPAJIBHOE FOCY/IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJAEHUE BBICLIEIO OBPA30OBAHUS

«HaunumoHanpHBIH HCCHENOBATENbCKUMN AA€epHBIH YHUBepcuTeT « MUDHU»
OOHMHCKNMI MHCTUTYT aTOMHOM 3HEePreTUKN -

dwman deneparbHOTO TOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YUPEeXXIeHVIS BBICIIIET0 00pa3soBaHs
«HaryoHasIbHbIN MccTleoBaTe IbCKU SaepHbI yHVBepcuTeT «MUDV»

(IATD HVISTY MU®W)

OTAEJIEHUE SAIEPHOM ®U3UKU U TEXHOJIOTUH

Hamnpasnenue 14.05.01 SinepHble peakTOPbI U MATEPHUAJIbI
IIOATrOTOBKH

Cnennammsanus — $lqepHble peaKkTopbl

HI/ICHI/IHHI/IHa AHaJIUTHYECKas reoMeTpusi

3K3AMEHAIIMOHHBIA BUIET Ne__

1. Bompoc nis nposepku ypoBHs oOyuenHoctd 3HATD
BeKWZOpbl u onepayuu HAO HUMU. KOMnJlaHapHOCmb, KOJLITUHEAPHOCMb 8EKMOPO8. bazuc na
niockocmu u 6 npocmpancmee. Koopounamwer eexmopa 6 6azuce. [leiicmeus c
KOOPOUHAMAMU.

2. Bompoc nns mposepku ypoBHsi o0yuenHoctd 3HATDH
Kacamenvnuie k snnuncy, eunepbone u napabone (8vieecmu 0Jis LIUNCA).

3. Bompoc ans npoBepku yposHs o0yueHHoctd YMETD
2x+3y—-2-4=0

3X-5y+2z2+1=0

Cocmasumv napamempuyeckue ypagHeHus npsSamou

4. Bomnpoc (3amava/3aganue) s npoBepku ypoBHs ooydennoctu BJIAJIETH

Havimu paccmosanue om navana koopounam 00 HA0CKOCMU, NPOXoosauel uepe3 napaiienbhbie

npsmole
X-5 y-6 z+3 " X-2 y-3 z+3
3 1 —4 3 1 -4

CocraBurenb H.5. KiouammoHT
(moxmuce)

3aBenytoniuii kaheapoit/

HavYaJIbHUK OTIEJICHUS H.C. Camoxun
(moxmuce)

« » 20 .




Kputepuu u mkaJja oueHMBaHus

Ounenka Kpurepum ouenku

OT1inyHO CTyneHT JOJKeH:

36-40 - MPOJAGMOHCTPUPOBATH TITyOOKOE U IPOYHOE YCBOCHUE 3HAHUH
POrPaMMHOTO MaTepHalIa;
- NCYEPIIBIBAIOIIIE, TOCIIE0BATEILHO, TPAMOTHO M JIOTHYECKU CTPOHHO
U3JI0KUTH TEOPETHUSCKUN MaTepua,
- IPaBUJILHO (POPMYJIMPOBATH ONIPEICIICHHS,
- IPOJIEMOHCTPUPOBATH YMEHUSI CAMOCTOSITEIILHON pabOTHI ¢
JIUTEPaTypoi;
- YMETh CJIeNIaTh BBIBOJIBI 110 U3JIaraéMOMy MaTepuany.

Xoporo CTylIeHT NOJIKEH:

30-35 - IPOJIEMOHCTPUPOBATH JIOCTATOYHO TIOJTHOE 3HAHNE TIPOTPAMMHOTO
Marepuaa;
- IPOJIEMOHCTPUPOBATH 3HAHUE OCHOBHBIX TEOPETUUCCKUX MTOHSITHIA,
JIOCTAaTOYHO MOCIIEI0BATEILHO, TPAMOTHO M JIOTHYECKH CTPOHO
u3JIaraTth MaTepua;
- IPOJIGMOHCTPHUPOBATh YMEHHE OPUCHTUPOBATHCS B JIUTEPATYPE;
- YMETh CIIeNIaTh JOCTATOYHO 0OOCHOBAHHBIC BHIBOJIBI ITO M3JIATAEMOMY
MaTepHany.

VY 10BJIETBOPUTETHHO CTyIeHT JOMKEH:

24-29 - IPOJIEMOHCTPUPOBATH 00IIIee 3HAHNE U3Y4aeMOr0 MaTepuaa;
- TIOKa3aTh 00IIee BIIAICHUE MOHATUIHHBIM alapaToM JTUCITUTUIAHEI;
- YMETh CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOM U3JIaraeMoro
BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHIYEMYIO IPOTPaMMOil yueOHYIO
JUTEPATYpYy.

HeynosnerBopurensho | CTyeHT 1€MOHCTPUPYET:

23 1 MEeHBbIIIE

- HE3HAHNE 3HAYNTEIBbHOM YacTH MPOrPaMMHOI0 MaTepHaa;

- HE BJIaJICHUE MTOHATUNHBIM alnapaToM JUCLHUIIINHBI;

- CYILIECTBEHHBIE OINOKY MPU U3JI0KEHUU Y4eOHOTro MaTepuana;
- HEYMEHHE CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYPOU
M3JIaraeMoro BOIpoca;

- HEYMEHHE JIe1aTh BbIBOJBI 110 U31araéMOMY MaTepHally.

[Ixana olleHUBaHUS 32 KaXKBINA HJIIEMEHT K3aMEHAIMOHHOTO OMIIeTa: KaXIblil Bompoc oreHuBaeTcs B 10

OaJUIOB.
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue 14.05.01 SInepHble peakTOPbI 1 MaTEPUAJIbI
IIOATrOTOBKH

Crenpamsauust S| nepHble peakTopbl

Juciunmmna AHAJINTHYECKAS TeOMeTPUs

BOIIPOCHI K DK3AMEHY

1. Bekrops! u onepanuu HaJ HUMH. KoMIulaHapHOCTB, KOJUIMHEAPHOCTh BEKTOpOB. ba3uc. KoopauHatel
BEKTOpa B 0a3uce U ACUCTBUS C KOOPAUHATAMHU.

2. Ilpocteiimme 3a1aun aHAIUTUYECKOM T€OMETPUM: KOOPIAMHATHI BEKTOPA, JeJIEHUE OTPe3Ka B JaHHOM
OTHOILIEHHUHU Pa300paTh, KOOPAUHATHI LIEHTPA Macc.

3. Cucrembl KOOpPIUHAT: AeKapTOBa NPSIMOYTOJIbHAs, MOJIpHAst, MIMHAPHYECcKas, chepuyeckas.

4. Ilpoexuus BekTopa Ha ock. CBolicTBa nmpoekimu. Hanpapistonme KOCHHYCHI.

5. CkansgpHoe NpOU3BEJIEHUE BEKTOPOB (OMpEleleHHEe, CBOMCTBA, BBIPAKEHHUE B MPSIMOYTOJbHBIX
KOOpJUHATAaXx).

6. Omnpenenutenu 2 1 3 MOPSIKOB

7. BektopHOoe mpou3BEICHUE BEKTOPOB (OMpe/eNeHHe, CBOWCTBA, BBIPRKEHHE B MPSIMOYrOJIbHBIX
KOOpJUHATaXx).

8. IlpunoxkeHHss BEKTOPHOTO MPOMU3BEIEHUS: BBIYMCICHHUE IUIOMIAIN TPEYroJbHUKA (Ha TJIOCKOCTH U B
MIPOCTPAHCTBE).

9. CwmemraHHOE TIPOW3BEJEHHE, CBS3b C OOBEMOM NapailieNienuIe a, BBHIPAXEHHE B KOOPAWHATAX.
Brruucnenune o0bema TeTpasipa.

10. /IBoitHOE BEKTOPHOE IMPOU3BEICHHE.

11. IIpeoGpa3oBaHue 1EKAPTOBBIX MPSIMOYTOJbHBIX KOOPAUHAT Ha MJIOCKOCTH (ITOBOPOT U MapajiebHbII
MepEeHoc).

12. YpaBHeHMs TMHUN U TIOBEPXHOCTEH: IBHOE M MapaMeTpuieckoe 3aJaHue. Anredpandyeckue JUHUU U
noBepxHocTu. Teopema 00 THBApUAHTHOCTH MOPSIKA.

13. ITnockocTes B mpocTpaHcTBe. Pa3nuuHble BUABI ypaBHEHHUH: oOIllee ypaBHEHHE, ypaBHEHHE IO
BEKTOPY HOpPMaJM M TOYKE, ypaBHEHHUE MO TPEM TOYKaM, ypaBHEHHUE B OTpe3Kax, MapaMeTpuyecKue
YpaBHEHHS.

14. HenonHble ypaBHEHHS IJIOCKOCTH.

15. HopmanbsHOe ypaBHEHHE IJIOCKOCTH. PaccrositHue OT TOYKM A0 MIOCKOCTH. OTKIIOHEHHE TOYKH OT
IIJIOCKOCTH.

16. VpaBHeHus npsMoil (KaHOHHYECKHE, MapaMeTpUyecKue, Mo 2 ToykaMm). YpaBHEHHE NPSAMON Kak

IIepeceyeHre mnapbl IJIOCKOcTeH. B3anmMmHOe pacmosnokeHue IByX MpsAMBIX. YTOJI MEXAy NpsSIMOH H

IJIOCKOCTBIO.

11



17.
18.
19.
20.

21.

22.
23.
24,
25.
26.

[Tpsimas Ha miockoctu XOY. Bee ypaBHeHuUs 1 cBOiCTBA.

PaccTosiHME OT TOUKH 10 IPSIMOI M PacCTOSTHUE MEKY CKPEIIMBAOIIUMHUCS MIPSIMBIMU.

IIy4oK ¥ CBsI3Ka IJIOCKOCTEW, YPABHEHUS ITy4Ka U CBI3KHU.

VYnpouieHue o0iero ypaBHeHHs. KPUBOM BTOPOTO MOpPsAKA IIyTeM MOBOPOTa OCEeH M MapajuieIbHOTO
nepenoca. Kiaccugukanus KpuBbIX BTOPOro HOpsAKa.

Onnunc, runepbona, mnapaboma. JupekropualbHOE  CBOMCTBO.  OJKCICHTPUCHTET. BBIBOJ
KaHOHMYECKUX YpPaBHEHUH (IJIs SJUTHIICA U ITapadoJIb).

®dokanbHOE CBOMCTBO, pacroiokeHne (POKycoB, TUPEKTPUC (I0Ka3aTh I AJUTUIICA U 1apadoibl).
Konnueckue ceuenus.

KacarenpHble K 35unncy, runep6ose u napaboie.

Onrtuyeckre CBOMCTBA 3IUIUIICA, THIIEPOOIIBI, TapaboIIb.

Hekotopbie BHIBI TMOBEpXHOCTEW BTOporo mnopsaka. McciemoBanue (OpMBI MOBEPXHOCTH 1O
KaHOHUYECKOMY YPAaBHEHHIO METOJOM CEUYEHUH.

12



MUHUCTEPCTBO HAVKHU U BBICIIETO OBPA3OBAHMSA POCCUUCKOM ®EJEPALIMU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO YUPeXKAeHVIs BEICIIIET0 00pa3oBaHIs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OT/JIEJIEHUE SITIEPHOM ®U3UKHU U TEXHOJIOT UM

Hanpasnenue 14.05.01 SinepHble peakTOPbI 1 MaTEePUAJIbI
IIOATrOTOBKH

Crenpamsauust S| nepHble peakTopbl

HI/ICHI/IHHI/IHa AHaJIUTHYECKAN reoMeTpusi

KomiuiekT 3a1aHuid 1Jis1 KOHTPOJILHOM padoThI 1

Bapuanr 1.

1. | Hano A(1,2), B(3,1), C(4,5). Touku A, B u C SBIAIOTCS CEpPeIMHAMH CTOPOH HEKOTOPOTO
TpeyronbHuKa. HaliTh KOOpIMHATHI BEPIIMH 5TOr0 TPEYTOJIbHUKA.

2. | Jlaubl BekTOpBI d = {4,~2,~4} u b = {6,-3,2} . Beranciuts (G +b)>.

3. Bekroper d, b, C, obpasyromiue 1eByi0 TPOHKY, B3aUMHO MEPIECHIUKYIISIPHBI. 3Has, 4TO
JUIMHBI 3TUX BEKTOPOB paBHBI COOTBETCTBEHHO 3, 4 M 5, HATH CMEIIAHHOE IPOU3BEIICHUE

(b,3,c).

4. | Haiitn Bextop X, KoJutuHeapHbii BekTopy a={2,1—1}u ymoBIeTBOPSIOMHUI YCIOBHIO
(x,a)=3.

3. Haiitu 1 OCKIOHUIO BCKTOpa S= 1,2,3 Ha OCbhb, COCTAB/IIOIIYIO C KOOPAMHATHBIMU OCAMH
b
PAaBHBIC TYTIBIC YTJIbI.

6. | Jlansr aBa Bektopa a={11,10,2} u b=1{4,0,3}. HaiiTu BeKkTOp CIUHUYHOW JTUHBI
NEPIEeHIUKYISIPHBIA TUM BEKTOpaM M 00pa3yIoluil C HUMU MIPaBYIO TPOUKY.

7. | Haubr Bepumubl Tpeyroibhuka A(1,-1,2), B(5,-6,2) u C(1,3,-1). Haiitu ero miomanp u
BBICOTY, ONYIIEHHYIO M3 BEPIIMHBI B.

Bapmuanr 2.

1. | laus! BepmuHbl Tpeyroabuuka A(-1,-2,4), B(-4,-2,0), C(3,-2,1). Onpenenure ero yroia mnpu
BEpUIMHE B.

2. | Jlaus! Bextopsl @ ={4,-2,—4} u b ={6,-3,2}. Borunciurs (2a—3b,a+2b).

3. | YcranoBuTh, KOMIUIAHAPHBI i BekTOpbl 8 = {2,-1,2}, b ={1,2,-3} u € = {3,-4,7}.

4. Bekropsl du Db B3auMHO TepnEeHAMKYIAPHBI, UX UIMHLI PaBHBI COOTBETCTBEHHO 5 H 6.
Brruncnuts ‘[25 -b,2b —é] )

S. | Haiitu MPOEKIUI0 BEKTOpa S :{\/E ,—3,~5} Ha 0Cb, COCTaBISAIOIIYI0 C KOOPAWHATHBIMU
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ocsimu Ox n Oz yriel 45° 1 60°, a ¢ oceto Oy — OCTpBIN yroi.

Breruncnuts 06beM TeTpasnpa ¢ Bepmmnaamu A(1,2,3), B(9,6,4), C(3,0,4), J1(5,2,6), a Takxke
€ro BBICOTY, ONYIIEHHYIO U3 BepiunHbl /1.

ABC/] — tpaneuusi. OcHoBanusi 4/ u BC otHocaTcs kak 3:2. Beipazuth BekTop /[B uepes
BeKTOphl a=BA u b=CJL.

Bapuant 3

Hano A(1,2), C(9,7). Haiitu koopauHatel TOYKU B, aensiieit oTpe3ok AC B OTHOIIECHUH 2:3,
CUUTAs OT BEPIIUHBI 4.

JlaHbl BeKTOpbl d = {4,~2,—4} u b = {6,—3,2} . Boiuncauts (3+b,a—2b).

Bekroper &, b, C, oOpasyroliie npaByo TPOWKY, B3aUMHO TEPIEHIUKY/ISPHBL. 3HASI, YTO
JUIMHBI 3TUX BEKTOPOB paBHbl COOTBETCTBEHHO 4, 5 M 6, HANTU CMEIIaHHOE NPOU3BEICHUE

(b,a,c).

Jlansr  Bektopel 4 ={4,-2,-4} wu b ={6,-32}. HaiiTu KOOPIAMHATEI BEKTOPHOTO

MIPOU3BECHUS lZé + 5,5 .

Haubr gse touku P(-5,2) m H(3,1). Haiitu mpoekumio Bekropa PH Ha 0Cb, KOTOpas

3
COCTaBJIsIET ¢ O0ChI0 OX yroia arCth .

Janwl Bepinnabl Tpeyroabauka A(1,-1,2), B(5,-6,2) u C(1,3,-1). Haiitu ero miormap.

[TpoBepuTh, KOMILIAaHAPHBI JK BekTopsl d =(6,-18,12), b = (-8,24,-16), ¢ =(8,7,3). B ciyuae
I0JIOKUTEIBHOTO OTBETA, BBIPA3UTh OJIMH M3 BEKTOPOB Y€PE3 OCTAIBHEIE.

Bapuanr 4

Hano A(1,2,3), B(3,1,0), C(2,4,5). HaiiTu xoopAHHATHI TOYKH MEPECEUEHUs] MEIUAH ITOTO
TPEYTrOJIbHUKA.

Jlaus! BexTops! @ ={4,~2,—4} n b ={6,-3,2}. Beruncmuts (a —b)’.

Janbl Bektopbl d =(2,3), b= (3,5 m ¢=(-13). Onpenenuth, NMpH KAKOM 3HAYCHUHU

napametpa K Bektop d + kb OyJeT KOJUTMHEapeH BEKTOpY C .

Bekropel du Db B3aMMHO TepreHIMKYISAPHBI, WX JUIMHBI PaBHBI COOTBETCTBEHHO 3 H 7.
Berunciaurts ‘[25 -3b,2b —33] .

Jans Bexktopel @ ={2,-31} , b={-312} u ¢ ={1,2,3}. Haiitu [a, [b, C]]

Haiiti npoekimto Bektopa S ={4,—3,2} Ha 0Cb, COCTABISIONIYI0 ¢ KOOPAUHATHBIMU OCSIMH
paBHBIE OCTPBIE YTJIbI.

Hanwr BepmuHbl Tpeyroipuuka A(1,-1,2), B(5,-6,2) u C(1,3,-1). Haiitu ero BwIcOTY,
OITYLICHHYIO M3 BEpPIIUHEI B.

Bapmuanr S.

Hano A(1,2), B(3,1), C(4,5). Touku A, B u C sBusitoTcs cepeiMHAMU CTOPOH HEKOTOPOTO
TpeyroyibHIKa. HallTh KOOpAMHATHI BEPIIMH 3TOTO TPEYTOJILHHUKA.

Jlanbl BeKTOpHI d = {4,—2,—4} u b= {6,-3,2} . Berancnuth (2a-Db)2.

14



Jlanb! Bektopsl @ ={4,—2,—4} u b ={6,—3,2}. Boraucmurs [28—-3b,a+2b].

Haiit Bektop X, kommuHeapusiii Bekropy & ={2,—1,—1}u ymoBIEeTBOPSIOMINII YCIOBUIO
(X,a)=3.

HManbr nBa Bekropa a ={3,-15} u b={,2,—-3}. Haiitu BekTOp X IpH YCIOBHH, YTO OH
HepreHIUKyIspeH ocu Oz u ymoBietBopsieT ycnosusm (X,a) =9, (X,b) =—4.

Berarcnute 00beM TeTpadpa ¢ BepmmHamu A(1,2,3), B(9,6,4), C(3,0,4), J1(5,2,6), a Takxke
€ro BBICOTY, IPOBEJICHHYIO U3 BEPUIUHBI A.

ABC/] — tpaneuusi. OcHoBanusi 4/ u BC otHocarcs kak 2:1. Beipazutb Bektop /[B uepes
BEeKTOppl a=BA u b= C/I.

BapuanT 6

Hanbl Bepmmabl TpeyronpHuka A(-1,-2,4), B(-4,-2,0), C(3,-2,1). Onpenenure ero yroja mpu
BepuinHe B.

JlaHb! BeKTOpBI d = {4,~2,—4} u b = {6,—3,2} . Boruucauts (3+b,a—2b).

Bekroper 8, b, C, oOpasyromue JeBy0 TPOMKY, B3aMMHO MEPIEHANKYIIAPHBL. 3Has, 4TO
JUIMHBI 3TUX BEKTOPOB PaBHBI COOTBETCTBEHHO 3, 4 M 5, HAUTU CMEIIaHHOE MPOM3BEICHHE

(fi,b,a).

Jlanbl BeKTOpHI d = {4,-2,—4} u b= {6,-3,2} . Bpruncnuth [é +2b,a —BJ

Bekrop x, koyutnHeapHbiii Bektopy y = (6,-8,-7.5), o6pasyer octpsiii yroa ¢ ocsio Oz. Haiitu
€ro KOOPIMHATHI, €CJIM U3BECTHO, YTO ero juinHa 50.

[IpoBepuTh, KOMIUIAHApHBI JU BekTophl d =(6,4,2), b= (-9,6,3), ¢ =(-3,6,3). B ciyuae
TOJIOKMTEIILHOTO OTBETA, BHIPA3UTh OJIMH U3 BEKTOPOB Y€PE3 OCTANIBHBIE.

Haiitn mnomane Tpeyronsauka A(1,2,3), B(2,3,4), C(0,2,2) u ero BbICOTY, IPOBEICHHYIO U3
BepinHsbl C.

Bapuanr 7

Hano A(1,2,3), C(9,7,-2). Haiitu xoopauHathl ToukH B, nensieit orpe3ok AC B OTHONIICHUN
3:2, cunTas OT BEpIIUHBI A.

Hanwl BekTopsl @ ={4,-2,—4} u b ={6,-3,2}. BbrauciuTh yroa Mexay BEKTOPaMH.

Jlansr  Bektopel 4 ={4,-2,-4} wu b ={6,-32}. HaiiTu KOOPAMHATEI BEKTOPHOTO

MIPOU3BEIACHUS lZé + 56 .

JlaHBI BeKTOPBI 4 = {4,~2,—4} u b = {6,—3,2} . Haiitu 18 ,(2a-3Db).

Janer Bextopsl @ ={4,—2,—4} u b ={6,-3,2}. Boruucmuts [[2d-3b,a],b].

Hanbl Bepmmubl Tpeyroabuuka A(1,-1,2), B(5,-6,2) u C(1,3,-1). Haiitu ero miomanp u
BBICOTY, MPOBEJACHHYIO U3 BepiuHbl C.

Jlanbl BekTopel a, b u  C, oOpasyromue momapuo yrisl 120°. JUIMHBL 9THX BEKTOPOB

paBHbI cooTBeTCTBEHHO 1,2 1 3. Haiitu aimHy Bektopa a+b +C.
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BapuanTt 8

Hano A(1,2), C(4,5). Halitu koopauHaThl TOYKH B, eciii U3BECTHO, UTO AB =-3BC.

Hansl Bektopel a =(2,3), b= (3,5 u c¢=(-13). Onpenenuth, mMpu KaKOM 3HAYCHUU

napameTpa K Bektop d + kb GyjeT KoJIMHEapeH BEKTOPY C .

Y CTaHOBUTH, KOMITTAHAPHE I BekTopsl d = {2,-1,2}, b ={1,2-3} u ¢ ={3,-4,7}.

Hanbl Bektopsl a =9{3,-1,-2} u b ={1,2,-1}. Haiitu [2a +b,2b - a].

Haiitu BekTOp X, 3Has!, 4TO OH NEpHEHAUKYIsApeH K BekTopam a ={2,3-1} u b={1,-2,3} u
yIOBIETBOPSET yciaoBuo (X,21 — j+Kk)=—-6.

Hanbl q8e Touku A(3,-4,-2), B(2,5,-2). Haiitu npoekuuto BekTopa AB Ha 0Ch, COCTABIISAIOLIYIO
¢ koopauHaTtHbIMU ocsiMu Ox u Oy yruiel 60° u 120°, a ¢ ocbro Oz - Tynoi yro.

Borunciute 00beM TeTpadapa ¢ BeprmHamu A(1,2,-3), B(9,6,4), C(3,0,3), J(5,2,5) u ero
BBICOTY, TPOBEJICHHYIO U3 BEPIIMHBI B.

Bapuant 9

Hano A(1,2), B(3,1), C(4,5). Touku A, B u C sBnsitoTcs cepeAMHaMU CTOPOH HEKOTOPOTO
TpeyrojabHuKa. HaiiTh KOOpIMHATHI BEPITUH 3TOTO TPEYrOJILHUKA.

Jlanbl BeKTOpHI d = {4,-2,—4} u b= {6,-3,2} . Bpraucnutsb (a +b )2,

Bekroper 8, b, C, oOpasyromue JeBy0 TPOMKY, B3aMMHO MEPIEHANKYIIAPHBL. 3Has, 4TO
JUIMHBI 3TUX BEKTOPOB paBHbl COOTBETCTBEHHO 3, 4 M 5, HAMTH CMEIIaHHOE MPOU3BEICHUE

(b,a,c).

Haiit BekTop X, Ko/utMHeapHblii Bektopy a=9{21,—1}u yaoBIETBOPAIONIHI YCIOBUIO
(x,d)=6.

Haiitu poekmmto Bektopa S ={4,—3,2} Ha 0Ch, COCTABJISIONIYIO ¢ KOOPJIUHATHBIMUA OCSIMHU
paBHBIE TYIIBIE YIJIbL.

Hanubr nBa Bektopa a={11,10,2} u b=1{4,0,3}. HaliTu BeKkTOp E€IMHUYHON JTHHBI
NEePNEeHIUKYISIPHBIA ’TUM BEKTOpaM M 00pa3yIoluil C HUMU IPaBYIO TPOUKY.

Hanwl Beprmubl Tpeyronsauka A(1,-1,2), B(5,-6,2) u C(1,3,-1). Haiiti ero miomanap u
BBICOTY, IIPOBEACHHYIO M3 BEPLIMHBI 4.

Bapuant 10

Hano A(-1,2), C(9,-6). Haiiti koopauHaThl TOUKH B, nensiieii otpe3ok AC B oTHOImEHHU 1:3,
CYMTAasi OT BEPIIUHBI 4.

JlaHbI BeKTOPBI d = {4,~2,—4} u b = {6,—3,2} . Boruncauts (3+b,a—2b).

Bekroper @, b, C, oOpasyromue npaByro TpOWKY, B3aUMHO MEPIEHIUKY/ISPHBL. 3HAs, YTO
JUIMHBI 3TUX BEKTOPOB PaBHBI COOTBETCTBEHHO 4, 5 M 6, HAUTU CMEIIAHHOE NPOU3BEICHHE

(b,a,c).

Haubl  BekTopbl a ={4,-2,—4} wu b =1{6,-3,2}. Haiitu KOOPJUHATHI BEKTOPHOI'O

MIPOU3BEJCHUS lZé + 5, BJ

Hauwer nBe touku P(-5,2) m H(3,1). Haiitu npoekuuio Bektopa PH Ha ocbh, KOTOpas

3
cocTtaBisieT ¢ ochio OX yroin arctgz .

Janbl Beprmabl TpeyromsHuka A(1,-1,2), B(5,-6,2) u C(1,3,-1). Haiiti ero miomamp u
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BBICOTY, IPOBEJICHHYIO U3 BEPLINHBI 4.

7. [TpoBepuTh, KOMILIAaHAPHBI K BeKTOphl d =(6,-18,12), b= (-8,24,-16), ¢ =(8,7,3). B ciryuae
TIOJIOKMTEIILHOTO OTBETA, BHIPA3UTh OJIMH U3 BEKTOPOB Y€PE3 OCTAIbHBIE.

0) KpUTEepUHU OIICHUBAHUS KOMIICTCHITUH (pe3yIbTaTOB):

KonrponbHast paboTa cuyMTaeTcss BBIIOJHEHHOW, €CIIM MPAaBUJIBHO PEHICHBl KaKk MHUHMMYM 4 3amgadu

(momydeno 18 6atoB u BEIIIIE).
B) OIHCaHUE IIKAJbI OICHUBAHUS:

Bce PELICHHBIC 3alaHUA B KaXKIOM BapUaHTE CyMMApHO OLCHHBAKOTCSA 30 Ganmnamu: KaXXJ10€ U3 IEPBBIX

IISTH 3aJaHui OLleHUBaeTCs B 4 0aJlIOB, OCIEAHNE IBE — 5 0aJIIOB.

OuneHka Kpurepum ouenkn

OT1iinyHO Cymma 0ajuioB pelIeHHBIX 3a7a4
¢ 25 no 30 6asyu1oB

Xopoio Cymma 0asuioB peuieHHbIX 3a7a4

¢ 19 no 24 6amnoB

Y 10BIETBOPUTEITHLHO Cymma 0asioB peuieHHbIX 3a7a4
¢ 15 no 18 6amoB

HeynosnerBopurensHo | Cymma 0aiioB pelIeHHbIX 3a/1a4
¢ 0 no 14 6amnoB
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —

drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OT/JIEJIEHUE SITIEPHOM ®U3UKHU U TEXHOJIOT UM

Hanpasnenue 14.05.01 SinepHble peakTOPbI 1 MaTEePUAJIbI
IIOATrOTOBKH

Crenpamsauust S| nepHble peakTopbl

HI/ICHI/IHHI/IHa AHaJIUTHYECKAN reoMeTpusi

KomiuiekT 3agaHuil 1Jis1 KOHTPOJILHOU PadoThI 2

BAPHUAHT 1

[Ipsimas 3a1aHa Kak nepeceyeHue AByX IockocTel X+ y+z=1, x—y+z=0.

Hanucath KaHOHUYECKHE YpaBHCHUSA 3TOU HpﬂMOﬁ.

x-1 y-2 z X Yy z .
Jlexat nu psiMple —— =-——=— U — =--=— B OJIHOM IUIOCKOCTU?

3 1 0 1 1 2

Haiiti koOpAHHATHI TOUKH, CAMMETPUYHON JaHHOUM Touke M(1,1,1) OTHOCUTENBHO MIJIOCKOCTH
X+y+z=2.

CocTaBUTh ypaBHEHHE IIJIOCKOCTEH, MAEJSIIMX IIOMOJaM JBYTPaHHBIC YIIBI MEXIY IBYMS
IIOCKOCTAIMU X —y+Zz—1=0,X+y+z+1=0.

CoctaBuTh ypaBHEHMs CTOpoH TpeyroibHuka ABC, ecnu nanbl ogHa u3 ero BepmuH A(1; 3) u
ypaBHeHHsI IBYX Mearan X —2Y+1=0wu y — 1=0.

CoCTaBUTh ypaBHEHHE MPAMOH, KOTopas KacaeTcs mapabonsl  y° =8x W mapasuienbHa TpsMOoit
x+y—-3=0.

BAPHUAHT 2

IIpsamas 3amaHa Kak IIepeceueHHe JBYX IUIOCKOCTEM X+Yy-—z=0, 2x+y=1. Hamnucars
napaMeTpUYECKUe YpaBHEHMS 3TOW IPSIMOM.

x y-1 z x y-1 z-1 .
JIexar nmu npsamMbIC —=—7"—"=— WU —=—""=—"" B OJHOU IUIOCKOCTH?
0o 2 1 1 2 0

X
Haiitu koopaunats! npoekuuu Touku M(0,0,1) Ha mpsimyro 1 = e = 1

CocTaBUTh ypaBHEHHs] CTOPOH TpEyrojbHMKA, €CIU JIaHbl OJHA U3 ero BepmwuH B(—4; —5) u
ypaBHEHHUS JBYX BbICOT SX + 3y —4=0u 3X +8y + 13 =0.

B tpeyromsauke A(0,0,0), B(1,0,1), C(2,2,2) HaliTH KOOpPJAMHATHI OCHOBAHHUS BBICOTHI,
IIPOBEIEHHON U3 BEPIUIUHEI B.
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CocTtaBuTh ypaBHEHHUs KacaTE€IbHbIX K OJJUIMINCY —+——=1, MapaJsIeJbHbIX NPAMON

3Xx+2y+7=0.

BAPHUAHT 3

Haiitu npoexmuto Touku C(3,-4,-2) Ha TIIOCKOCTh X+ Y +Z =1.

x-1 y+2 z-5
= = u
-3 4

Haiitn kocuHyc yria Mexay npsMbIMU

X=3t+7, y=2t+2, z=-2t+1.

Hatiitu paccrossaue ot Touku M(0,0,0) mo mpsimoit XT_l = yTH' =% .

Haiitu Ha ocu OZ TouKy, paBHOYJAJIEHHYIO OT ABYX IUIOCKOCTEM:
2x H2y+z=1 m 2x-2y—2=5.

Janbl 1Be BepiiuHbl Tpeyroiabauka A(—10; 2) u B(6; 4);
€ro BBICOTHI epecekaroTcst B Touke N(5; 2). Onpenenuts KOOpAUHATH TpeThel BepuinHbl C.

2 2
CocraBuTh YpaBHCHUA KaCATCIIbHBIX K JJIJIUIICY 2—0 + ? =1 , ICPIICHAUKYJISIPHBIX K HpHMOﬁ

2Xx—-2y-13=0.

BAPUAHT 4

Hanucate ypaBHeHHME IJIOCKOCTH, mpoxonsuied uepe3 Touky M(1,2,3) meprneHIuKyIspHO ABYM
MIOCKOCTSIM 3Xx -2y +2-1=0, 3Xx+2y+2z-2=0.

BoeruncnuTh yroa Mexay miockocTsiMu 3x -2y +z-1=0, 3x+2y+z-2=0.

Beruuciuth 00bEM Ky0a, 1B€ rpaHu KOTOPOTO PacIlioyIoKEHbl Ha MIIOCKOCTAX 2X + 2y - Z =1, 4X + 4y
-22=4.

CocTaBUTh ypaBHEHHUE IIJIOCKOCTH, Mpoxojsuieil yepe3 Touky M(1,2,-3) neprneHauKyaspHO NpsMoit
x-1 y+1 z-7
2 -3 3

B tpeyronsauke AC nansl: ypaBaeHue croponsl AB: 5x — 3y + 2=0, ypaBHeHus BoicoT AM: 4x —
3y+1=0u BN : 7X + 2y- 22 = 0. CocTaBuUTh YpaBHEHHUS IBYX APYI'MX CTOPOH 3TOr0 TPEYroJbHHKA.

2 2

y

N3 touku C(-1,-7) mpoBeeHbI KacaTelbHbIE K TUniepoose T =1. CocTaBuUTh ypaBHEHUS ITUX

KaCaTCJIbHBIX.

BAPHUAHT 5

CocTaBuTh ypaBHEHHME IUIOCKOCTH, Ipoxojdmied uepe3 Touky M(1,2,-3) mapamienbHO HOpSAMbBIM
x=1 y+1 z-7 X+5 y-2 7+3

= u .
2 -3 3 3 -2 -1

JlaHbl 1BE MIOCKOCTH 2X + 2y - Z =1, 2X - 2y + z = 3. CocTaBUTh YpaBHEHUS IJIOCKOCTEH, IEISIINX
MONOJIaM JIByTpaHHbI€ yIJibl, 00pa30BaHHbIE TAHHBIMU MJIOCKOCTSIMHU.

Haiiti kooparHATHI TOUKH, CUMMETpUYHON JaHHOU Touke M(1,1,1) OTHOCUTENBHO MIIOCKOCTH
X—y—z=1.

x=1 y+1 z-7
-3

Haiitn yron mexny npsimoi Y IJIOCKOCTBIO X+ Y+ 2 =1.
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Haiitu xoopaunate!r Bepmina B u C tpeyronpauka ABC, ecnu nana BepmuHa A (0;0) u ypaBHEeHUs
nByx Mmemnan X — 2y + 1 =0uy — 1=0.

2 2
CocTaBUTh ypaBHEHUS 3TUX KacaTelbHBIX K runepoosie 20 5 =1, nepneHIuKyIIpHBIX K IPIMOil

4x + 3y -7 =0.

BAPHUAHT 6

2X+3y-z-4=0

CocTaBuTh mapaMeTPUUYECKOE YpaBHEHUE MPAMOM
3X-5y+2z+1=0

Hanucats ypaBHEHMsI IIJIOCKOCTEMN, OTCTOSIIUX OT MJIOCKOCTH G:x+y+z=3 Ha
paccTosHuu 3.

Beraucnuts yron mexmy miockocTsamMu 3x -2y +z-1=0, 3x+2y+z-2=0.

y+7 z2-2

X
Haiiti xoopaunate! npoekuuu Touku M(2,-1,3) Ha npsiMmyto 3 = c >

CocTaBUTh YpaBHEHMsI CTOPOH TPEYroJIbHUKA, €CJIN JaHbl 0JIHA U3 €ro BepnH B(—4; —5) u
ypaBHEHUs ABYX BBICOT 5X +3y —4=0u3x+ 8y + 13 =0.

CoCTaBUTh ypaBHEHHE NIPAMOM, KOTopas Kacaercs mapabomsl  y° =8x M mapajuienbHa HpsMOoit
2x+2y+1=0.

BAPHUAHT 7

CocTaBUTh ypaBHEHHE IUIOCKOCTH, Mpoxoismield uepe3 Touky M(1,2,-3) mepneHauKymnspHO
x-1 y+1 z-7

NpSAMOit

2 -3 3
— — -1 z-—
JlaHbl IpsiMbIe Xte_ Y Z—l U x=3 Y- ! ! . IIpu xakom 3uadenun | onn
2 -3 4 I 4 2
repeceKarnTcs?

Haiit yron Mexny IIOCKOCTAMHU X+2y+2z2+3=0 1 x—-2y+2z-5=0.

CocTaBuTh YpaBHCHUA HJ'IOCKOCTGfI, ACIIINUX TTOIIOJIaM YTJIbI, 06paSOBaHHLIe IUIOCKOCTSIMH 2X + y
-z=1 2x-y+z=1

Jlaus! 1Be BepinuHbl Tpeyroibauka A(—10; 2) u B(6; 4); ero BEICOTHI mepecekaroTcst B Touke N(5;
2). OnpenenuTh KOOPIUHATH TPeThell BepmuHbI C.

CocTaBUTh YpaBHEHHE JJUIUIICA, €CIIH U3BECTHBI €r0 SKCLEHTpUCUTeT & = 05, doxyc F(2,0)

¥ ypaBHEHHE COOTBETCTBYromE qupexTpuchl X — Y = 0.

BAPUAHT 8

X-2 y-3 z+3
2 1 -4

Haiitu npoexiuto Touku C(3,-4,-2) Ha IpsIMyIO

Haiitu koopAuHATBI TOUKH, CAMMETPUYHON JaHHOU Touke M(1,1,1) OTHOCUTENBHO IIOCKOCTH
x+2y+z=0.

Harnncats ypaBHEHUS MIIIOCKOCTEM, OTCTOSIIMX OT INIOCKOCTH x+y+z=3 Ha
paccTosiHui 6.

x-1 y+2 z-5
-3

Jlexat v ipsiMble u X=3t+7, y=2t+2, z=-2t+1 B OAHOU IUIOCKOCTH ?
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5 Breranciuts 006EM Ky0Oa, IBe TpaHH KOTOPOTO PACTIONOKEHBI HA TJIOCKOCTIX  2X +2y - Z =1,
AX + 4y - 22 =4,

6 Jano ypaBHeHue KpuBoil 2 mnopsiika. [IpuBecTH K KaHOHMYECKOMY BHJY, HAWTH KOOpPIMHATHI
LIEHTpPa, (POKYCOB U ypaBHEHUS JUPEKTPUC

4x2 4 32 — 8x -+ 12y — 32 =0

BAPHUAHT 9

[IpsiMass 3agaHa Kak I@I€peceueHHe [BYX IUIOCKOCTeM X—2y+3z=4, 3x+2y-5z=4.
Hanncars kKaHOHMYECKHE YPaBHEHUS HTOU NPSIMOM.

Haiitn xoopaunatel npoekuuu Toukun M (1,0,1) Ha mimockocth X+ y+2z=1.

Hanucare ypaBHeHHE OHCCEKTPHCHI yIjla TPEYrojJbHUKA IMPU BEpIIMHE B, €CIM H3BECTHBI
koopauHatsl Bepmnd A(2,2,1), B(0,0,0), C(6,3,6 ).

X -1 z
Hatitu paccrosaue ot Touku M(0,0,0) no npsmoit 0 = yT = 1
CocraBUTh YpaBHEHUE IJIOCKOCTH, MPOXOIALIEH Yepe3 TOUKY M(1,2,-3) u npsimyro
x-1 y+1 z-7
2 -3 3

Hano ypaBHeHue kpuBoil 2 nopsaka. [IpuBecT kK KaHOHMYECKOMY BHlY, HAUTH KOOPJIMUHATHI
LEHTpa, OKYCOB, YPaBHEHUS TUPEKTPUC U aCUMIITOT

16x2 — 94°> — 64x — 54y — 161 =0

BAPHUAHT 10

Haiitu npoeknuto Touku C(3,-4,-2) Ha IIIOCKOCTh X+ Yy +2Z =1.

. x-1 y+2 z-5
Hailitn xocuHyC yriia Mexay NpsMbIMH 5 = 3 = 4 u X=3t+7, y=2t+2, z=-2t+1.

1z

y+1
0

x-1
Haiitu paccrosnue ot touku M(0,0,0) no npsmoit TR =

Haiitn Ha ocu Z TO4YKY, paBHOYAAJIEHHYIO OT JBYX IUIOCKOCTEH: 2Xx +2y +z=1 mu 2x-2y-—2Z
=5.

2X+3y—-2-4=0
3X—-5y+2z+1=0

CocraBUTh NapaMeTPUUYECKHE YPABHEHUS MTPSIMOKN

2 2
10 5 X Y —1
W3 Touku A(?,g) MPOBCACHBI KACATCIIbHBIC K J3JUIUIICY +—=1. CocraButs YpaBHCHUA

20 5

3THUX KaCaTCJIbHbIX.

0) KpUTepHUH OLIEHUBaHUS KOMIIETEHINH (pe3yJIbTaToB):

KonTponbHast paboTa cuMTaercs BBIIOJHEHHOW, €CIM NPAaBWJIBHO pEUIeHbl KaKk MUHUMYM 4 3a1auu

(mostyueHo 18 GansioB u BILIE).

B) OIMMCAaHMEC IIKaJIbl OLICHUBAHUA
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Bce pemennbie 3a1aHus B KQKIOM BapuaHTe CyMMapHO orieHuBaroTcs 30 Oammamu: Kaxaoe u3 3aJaHui
OLIEHMBAETCA B 5 0aJUIOB.

OuneHka Kpurepum ouenkn

OT1iinyHO Cymma 0asuioB pelIeHHbIX 3a7a4
¢ 23 no 25 6ayuioB

Xoportio CyMMa 0asuioB perieHHBIX 3a/1a4

C 19 no 22 damoB

VY 10BETBOPUTETHEHO CyMMa 0ajuioB perieHHbIX 3a/1a4
¢ 15 no 18 6asuioB

HeynosnersopurensHo | Cymma 0aiioB pelieHHbIX 3a/1a4
¢ 0 no 14 6aioB
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